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Summary. 



(57) [Abstract] 

[Technical problem] The metal polish method which discovers a high CMP speed, 
enables high flattening, the amount reduction of dishing, and the amount 
reduction of erosion, and makes possible embedding pattern formation of a 
reliable metal membrane is offered. 

[Means for Solution] The metal polish method characterized by grinding the metal 
membrane on a substrate using the abrasive cloth which has a slot using the 
polish liquid for metals containing an oxidizer, a metal oxide resolvent, a metaled 
protective coat formation agent, and metaled water on a front face, supplying this 
polish liquid for metals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The metal polish method characterized by grinding the metal 
membrane on a substrate using the abrasive cloth which has a slot using the 
polish liquid for metals containing an oxidizer, a metal oxide resolvent, a metaled 
protective coat formation agent, and metaled water on a front face, supplying this 
polish liquid for metals. 

[Claim 2] The metal polish method according to claim 1 that the polish liquid for 
metals contains a water-soluble polymer further. 

[Claim 3] The metal polish method according to claim 1 or 2 that a metaled 
oxidizer is at least one sort chosen from the group which consists of a hydrogen 
peroxide, a potassium periodate, and ozone water. 

[Claim 4] The metal polish method according to claim 1 to 3 that a metal oxide 
resolvent is at least one sort chosen from the group which consists of the 
ammonium salt and inorganic acid of an organic acid, organic-acid ester, and an 
organic acid. 

[Claim 5] The metal polish method according to claim 1 to 4 that a protective coat 
formation agent is at least one sort chosen from the group which consists of the 
salt of a nitrogen-containing compound and a nitrogen-containing compound, a 
mercaptan, a glucose, and a cellulose. 

[Claim 6] The metal polish method according to claim 1 to 5 that the metal 
membrane ground contains at least one sort chosen from the group which 
consists of an oxide of copper, a copper alloy, and copper, and an oxide of a 
copper alloy. 

[Claim 7] The metal polish method according to claim 2 to 6 that a water-soluble 
polymer contains at least one sort chosen from the group which consists of a 
polyacrylic acid and a polyacrylate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
suitable metal polish method especially for the wiring process of a semiconductor 
device about the metal polish method. 
[0002] 

[Description of the Prior Art] In recent years, new ultra-fine processing technology 
is developed with high integration of a semiconductor integrated circuit (it is 
described as Following LSI), and highly-efficient-izing. It is the technology in 
which the chemical machinery grinding (it is described as Following CMP) 
method is also one of them, and is frequently used in flattening of the layer 
insulation film in an LSI manufacturing process, especially a multilayer- 
interconnection formation process, metal plug formation, and embedding wiring 
formation. This technology is indicated by for example, the U.S. Pat. No. 
4944836 specification. 

[0003] Moreover, in order to high-performance-ize LSI recently, use of a copper 
alloy is tried as a wiring material. However, micro processing by the dry etching 
method frequently used by formation of the conventional aluminium alloy wiring is 
difficult for a copper alloy. Then, the so-called DAMASHIN method which 
deposits and embeds a copper alloy thin film on the insulator layer which has 
formed the slot beforehand, removes copper alloy thin films other than a slot by 
CMP, embeds them, and forms wiring is mainly adopted. This technology is 
indicated by JP,2-278822,A. 

[0004] The common practice of metaled CMP sticks an abrasive cloth on a 
circular turn table (platen), dips an abrasive-cloth front face with the polish liquid 
for metals, forces the field in which the metal membrane of a base was formed, 
where a predetermined pressure (it is described as the polishing pressure force 
below) is applied from the rear face, it turns a turn table, and it removes the metal 
membrane of heights by the mechanical friction of polish liquid and the heights of 
a metal membrane. 

[0005] Generally the polish liquid for metals used for CMP consists of an oxidizer 
and a solid-state abrasive grain, and a metal oxide resolvent and a protective 
coat formation agent are added further if needed. A metal membrane front face is 
first oxidized by oxidization, and it is considered to be a fundamental mechanism 
to shave off the oxidizing zone by the solid-state abrasive grain. Since the 
oxidizing zone of the surface of metal of a crevice seldom touches a polish pad 
and the effect by the solid-state abrasive grain to shave off does not reach, with 



advance of CMP, the metal layer of heights is removed and flattening of the base 
front face is carried out. It is indicated about this detail by 3460-3464 pages of 
volume [ 138th ] No. 11 (1991 issue) of Journal of Electrochemical Society 
(Journal of ElectrochemicalSoci ety). 

[0006] To add a metal oxide resolvent as a method of raising the polish speed by 
CMP is confirmed. If the grain of a metallic oxide shaved off by the solid-state 
abrasive grain is dissolved in polish liquid, it can be interpreted as it being for the 
effect by the solid-state abrasive grain to shave off to increase. However, if the 
oxidizing zone on the front face of a metal membrane of a crevice is also 
dissolved (it is described as etching below) and a metal membrane front face is 
exposed, a metal membrane front face will oxidize further by the oxidizer, if this is 
repeated, etching of the metal membrane of a crevice will advance, and we are 
anxious about the flattening effect being spoiled. In order to prevent this, a 
protective coat formation agent is added further, it is important to balance the 
effect of a metal oxide resolvent and a protective coat formation agent, it seldom 
**********s, but the grain which is the shaved-off oxidizing zone is dissolved 
efficiently, and, as for the oxidizing zone on the front face of a metal membrane 
of a crevice, it is desirable for the polish speed by CMP to be large 
[0007] thus, while CMP speed (polish speed by CMP) improves by adding a 
metal oxide resolvent and a protective coat formation agent, and adding the 
effect of a chemical reaction, the effect that the damage which is the metal layer 
front face by which CMP is carried out is also reduced is acquired 
[0008] however, in performing embedding wiring formation by CMP using the 
polish liquid for metals containing the conventional solid-state abrasive grain (1) 
Generating of the phenomenon (it is described as dishing below) in which it is 
corroded isotropic and the amount of [ of the embedded metal wiring ] surface 
center section becomes depressed like a pan, (2) Generating of the phenomenon 
(it is described as erosion below) in which a metal wiring interval will be ground 
[ in / a portion with still higher wiring density / it is narrow and ] to the insulator 
layer of not only metal wiring but a ground, (3) Problems, such as a cost rise 
resulting from that the washing process for removing the solid-state abrasive 
grain which remains on generating of the polish blemish originating in a solid- 
state abrasive grain and the base front face after (4) polishes is complicated, and 
the cost price of the (5) solid-state abrasive grain itself and waste fluid 
processing, arise. 

[0009] In order to suppress the corrosion of dishing or the copper alloy under 
polish and to form reliable LSI wiring, the method using the polish liquid for 
metals containing the metal oxide resolvent which consists of an aminoacetic 
acid or amidosulfuric acids, such as a glycine, and BTA (benzotriazol) is 
advocated. This technology is indicated by JP,8-83780,A. 
[0010] In metal embedding formation of plug wiring formation of copper, a 
DAMASHIN wiring formation of a copper alloy, a tungsten, etc., etc., when the 
polish speed of 2 silicon-oxide films which are a layer insulation film formed in 
addition to an embedding portion is also large, it becomes easy to generate the 
erosion to which the thickness of wiring becomes thin the whole layer insulation 
film. Consequently, since dispersion in resistance arises with an increase, pattern 



density, etc. of wiring resistance, the property that the polish speed of 2 silicon- 
oxide films is sufficiently small is required from the metal membrane ground. 
Then, in order to suppress the polish speed of 2 silicon oxides by the anion 
produced by the maceration of an acid, the method of making pH of polish liquid 
larger than pKa-0.5 is advocated. This technology is indicated by for example, 
the patent No. 281 91 96 official report. 

[001 1] On the other hand, a tantalum, a tantalum alloy and a tantalum nitride, 
other tantalum compounds, etc. are formed in lower layers, such as copper of 
wiring, or a copper alloy, as a barrier layer for copper diffusion prevention into a 
layer insulation film. Therefore, it is necessary to remove the exposed barrier 
layer by CMP except the wiring portion which embeds copper or a copper alloy, 
however, these barrier layers - a conductor - since the degree of hardness is 
high compared with copper or a copper alloy, as for a film, copper or CMP speed 
sufficient in the combination of the abrasive materials for copper alloys is not 
obtained in many cases then, the 1st process which grinds copper or a copper 
alloy and a barrier layer - the two-step polish method which consists of the 2nd 
process which grinds a conductor is examined 
[0012] 

[Problem(s) to be Solved by the Invention] Invention according to claim 1 to 7 
offers the metal polish method which discovers a high CMP speed, enables high 
flattening, the amount reduction of dishing, and the amount reduction of erosion, 
and makes possible embedding pattern formation of a reliable metal membrane. 
[0013] 

[Means for Solving the Problem] this invention relates to the metal polish method 
characterized by grinding the metal membrane on a substrate using the abrasive 
cloth which has a slot on a front face using the polish liquid for metals containing 
an oxidizer, a metal oxide resolvent, a metaled protective coat formation agent, 
and metaled water, supplying this polish liquid for metals. Moreover, this 
invention relates to the aforementioned metal polish method that the polish liquid 
for metals contains a water-soluble polymer further. Moreover, this invention 
relates to the aforementioned metal polish method that a metaled oxidizer is at 
least one sort chosen from the group which consists of a hydrogen-peroxide fault, 
a potassium iodate, and ozone water. 

[0014] Moreover, this invention relates to the aforementioned metal polish 
method that a metal oxide resolvent is at least one sort chosen from the group 
which consists of the ammonium salt and inorganic acid of an organic acid, 
organic-acid ester, and an organic acid. Moreover, this invention relates to the 
aforementioned metal polish method that a protective coat formation agent is at 
least one sort chosen from the group which consists of the salt of a nitrogen- 
containing compound and a nitrogen-containing compound, a mercaptan, a 
glucose, and a cellulose. 

[0015] Moreover, this invention relates to the aforementioned metal polish 
method that the metal membrane ground contains at least one sort chosen from 
the group which consists of an oxide of copper, a copper alloy, and copper, and 
an oxide of a copper alloy. Moreover, this invention relates to the aforementioned 
metal polish method that a water-soluble polymer contains at least one sort 



chosen from the group which consists of a polyacrylic acid and a polyacrylate. 
[0016] 

[Embodiments of the Invention] As an oxidizer of the metal in this invention, a 
hydrogen peroxide (H202), a potassium periodate, ozone water, etc. are 
mentioned, and especially a hydrogen peroxide is desirable also in it. When a 
base is a silicon substrate containing the element for integrated circuits, since the 
contamination by alkali metal, alkaline earth metal, the halogenide, etc. is not 
desirable, its oxidizer which does not contain a non-volatile component is 
desirable. However, since time change of composition is sharp, as for ozone 
water, the hydrogen peroxide is most suitable. However, when the base for 
application is the glass substrate which does not contain a semiconductor device, 
even if it is an oxidizer containing a non-volatile component, it does not interfere. 
[0017] As a metal oxide resolvent in this invention, a formic acid, an acetic acid, a 
propionic acid, Butanoic acid, valeric-acid, 2-methyl butanoic acid, n-hexanoic- 
acid, 3, and 3-dimethyl butanoic acid, 2-ethyl butanoic acid, 4-methyl pentanoic 
acid, n-oenanthic acid, 2-methyl hexanoic acid, An n-octane acid, 2-ethyl 
hexanoic acid, a benzoic acid, a glycolic acid, A salicylic acid, a glyceric acid, 
oxalic acid, a malonic acid, a succinic acid, a glutaric acid, An adipic acid, a 
pimelic acid, a maleic acid, a phthalic acid, a malic acid, a tartaric acid, 
Ammonium salts, such as inorganic acids, such as the ester of organic acids, 
such as a citric acid, and these organic acids, the ammonium salt of these 
organic acids, a sulfuric acid, a nitric acid, a hydrochloric acid, a hypochlorous 
acid, and a chromic acid, an ammonium persulfate, an ammonium nitrate, and an 
ammonium chloride, etc. are mentioned. In these, a formic acid, a malonic acid, a 
malic acid, a tartaric acid, a citric acid, etc. are desirable. Especially the organic 
acid that has two or more carboxyl groups in molecules, such as a malic acid, a 
tartaric acid, and a citric acid, is desirable at the point that an etch rate can be 
suppressed effectively, maintaining a practical CMP speed. 
[0018] As a protective coat formation agent in this invention, a dimethylamine, a 
trimethylamine, A triethylamine, a propylenediamine, ethylene-diamine- 
tetraacetic acid (EDTA), Alkylamines, such as a sodium diethyldithiocarbamate 
and chitosan; A glycine, L-alanine, a beta alanine, an L-2-aminobutyric acid, L- 
norvaline, L-valine, L-leucine, L-norleucine, L-isoleucine, L-alloisoleucine, L- • 
phenylalanine, L-proline, a sarcosine, L-ornithine, L-lysine, a taurine, L-serine, L- 
threonine, L-AROTOREONIN, L-homoserine, L-thyrosin, 3, a 5-diiodo-L-thyrosin, 
A beta-(3, 4-dihydroxy phenyl)-L-alanine, L-thyroxine, A 4-hydroxy-L-proline, L- 
cystine, L-methionine, L-ethionine, L-lanthionine, L-cystathionine, L-cystine, L- 
cystine acid, L-aspartic acid, L-glutamic acid, an S-(carboxymethyl)-L-cystine, 4- 
aminobutyric acid, L-asparagine, a -L-glutamine, an azaserine, L-arginine, L- 
canavanine, L-citrulline, a delta-hydroxy-L-lysine, A creatine, L-kynurenine, L- 
histidine, a 1-methyl-L-histidine, A 3-methyl-L-histidine, ergothioneine, L- 
tryptophan, Amino acid, such as an actinomycin C1, apamin, Angiotensin I, 
Angiotensin II, and an antipain; A dithizone, A cuproin (2 and 2-BIKINORIN), a 
neocuproin (2, the 9-dimethyl -1 , 1 0-phenanthroline), Imines, such as 
bathocuproine (2, the 9-dimethyl -4, 7-diphenyl -1, 1 0-phenanthroline) and 
KYUPERAZON (screw cyclohexanone oxalyl hydrazone); A bends imidazo-roux 



2-thiol, Triazine dithio-RU, triazine trithiol, a 2-[2-(benzothiazolyl) thio propionic 
acid, A 2-[2-(benzothiazolyl) thio butyl acid, 2-mercaptobenzothiazole, 1, 2, 3- 
triazole, 1 and 2, 4-triazole, and 3-amino-1H- 1, 2, and 4-triazole - A benzotriazol, 
a 1 -hydroxy benzotriazol, 1-dihydroxy propyl benzotriazol, 2, a 3-dicarboxy propyl 
benzotriazol, a 4-hydroxy benzotriazol, 4-carboxyl (-1H-) benzotriazol, 4-carboxyl 
(-1H-) benzotriazol MECHIRURU ester, 4-carboxyl (-1H-) benzotriazol butyl ester, 
4-carboxyl (-1 H-) benzotriazol octyl ester, 5-hexyl benzotriazol, a [1 , 2, and 3- 
benzo thoria ZORIRU-1 -methyl], [1,2, and 4-thoria ZORIRU-1 -methyl], and [2- 
ethylhexyl] amine, Mercaptans, such as a salt; nonyl mercaptan of nitrogen- 
containing compounds, such as azoles, such as a tolyl triazole, a naphth triazole, 
and screw [(1-benzo thoria ZORIRU )methyl] phosphonic acid, and a nitrogen- 
containing compound, and a dodecyl mercaptan; a glucose, a cellulose, etc. are 
mentioned. 

[0019] The chitosan from the point which is compatible in CMP speed and a low 
etch rate also in it, ethylene-diamine-tetraacetic acid, L-tryptophan, 
KYUPERAZON, triazine dithio-RU, a benzotriazol, a 4-hydroxy benzotriazol, 4- 
carboxyl (-1 H-) benzotriazol butyl ester, a tolyl triazole, a naphth triazole, etc. are 
desirable. 

[0020] The polish liquid for metals of this invention can be made to contain a 
water-soluble polymer if needed from the point of etching suppression (the 
dissolution of the metal for which it does not ask when not moving the abrasive 
cloth relatively is suppressed). As a water-soluble polymer in this invention, an 
alginic acid, a pectic acid, carboxymethyl-cellulose, Amino acid salts, such as 
polysaccharide; glycine ammonium salts, such as an agar, curdlan, and a 
pullulan, and glycine sodium salt; The poly aspartic acid, The poly glutamic acid, 
the poly lysine, the poly malic acid, a polymethacrylic acid, A polymethacrylic- 
acid ammonium salt, polymethacrylic-acid sodium salt, A polyamide acid, a 
polymer lane acid, the poly itaconic acid, the poly fumaric acid, poly (p-styrene 
carboxylic acid), A polyacrylic acid, a polyacrylamide, an amino polyacrylamide, 
A polyacrylic-acid ammonium salt, a sodium polyacrylate salt, a polyamide acid, 
A polycarboxylic acid and its salts, such as a polyamide acid ammonium salt, 
polyamide acid sodium salt, and the poly glyoxylic acid; vinyl system polymers, 
such as polyvinyl alcohol, a polyvinyl pyrrofidone, and the poly acrolein, etc. are 
mentioned. Especially, the salt of a polycarboxylic acid and a polycarboxylic acid 
is desirable, and a polyacrylic acid and especially a polyacrylate are desirable. 
[0021] It is desirable to consider as 0.1 - 25 weight section to the water-soluble 
polymer used a metaled oxidizer, a metal oxide resolvent, a protective coat 
formation agent, and if needed and the total amount 100 weight section of water, 
as for the loadings of the oxidizer of the metal in this invention, it is more 
desirable to consider as 1 - 20 weight section, and especially its thing to consider 
as 6 - 1 1 weight section is desirable. When under the 0.1 weight section of 
metaled oxidization is [ these loadings ] inadequate, and CMP speed is low and 
exceeds 20 weight sections, the inclination which a dry area produces is in a 
polished surface. 

[0022] It is desirable to consider as 0.001 - 1 weight section to the water-soluble 
polymer used a metaled oxidizer, a metal oxide resolvent, a protective coat 



formation agent, and if needed and the total amount 100 weight section of water, 
as for the loadings of the metal oxide resolvent in this invention, it is more 
desirable to consider as the 0.005 - 0.5 weight section, and especially its thing to 
consider as the 0.05 - 0.3 weight section is desirable. When these loadings 
exceed 1 weight section, there is an inclination for suppression of etching to 
become difficult. 

[0023] It is desirable to consider as 0.01 - 10 weight section to the water-soluble 
polymer used a metaled oxidizer, a metal oxide resolvent, a protective coat 
formation agent, and if needed and the total amount 100 weight section of water, 
as for the loadings of the protective coat formation agent in this invention, it is 
more desirable to consider as 0.03 - 1 weight section, and especially its thing to 
consider as the 0.05 - 0.5 weight section is desirable. When there is an 
inclination it to become difficult under in the 0.01 weight section to suppress [ of 
etching ] these loadings and 10 weight sections are exceeded, there is an 
inclination for CMP speed to become low. 

[0024] It is desirable to consider as the 0.001 - 0.3 weight section to a metaled 
oxidizer, a metal oxide resolvent, a protective coat formation agent, a water- 
soluble polymer, and the total amount 100 weight section of water, as for the 
loadings of the water-soluble polymer used if needed in this invention, it is more 
desirable to consider as the 0.003 weight sections - 0.1 weight section, and 
especially its thing to consider as the 0.01 weight sections - 0.08 weight section 
is desirable. When there is an inclination for a combined effect with a protective 
coat formation agent not to show up [ these loadings ] in etching suppression 
under in the 0.001 weight section and the 0.3 weight sections are exceeded, 
there is an inclination for CMP speed to fall. 

[0025] As for the weight average molecular weight (value which measured and 
carried out polystyrene conversion by the gel permeation chromatograph) of a 
water-soluble polymer, carrying out to 500 or more is desirable, carrying out to 
1500 or more is more desirable, and especially the thing to do to 5000 or more is 
desirable. Although especially the upper limit of weight average molecular weight 
is not specified, it is 5 million or less from a soluble viewpoint. There is an 
inclination which CMP speed with weight average molecular weight high at less 
than 500 does not discover. In addition, it is desirable that the weight average - 
molecular weight of a water-soluble polymer uses at least two or more sorts from 
which 500 or more weight average molecular weight differs in this invention. 
Moreover, even if it is a water-soluble polymer of the same kind, you may be a 
water-soluble polymer of a different kind. 

[0026] In the polish liquid for metals of this invention, you may add abrasive 
grains, such as a silica, if needed. Moreover, although pH is adjusted, you may 
add ammonia. 

[0027] Although there will be especially no limit if the substrate for [ in this 
invention / ground ] has the metal membrane, the substrate formed and filled up 
with the metal membrane containing copper, a copper alloy, the oxide of copper 
(copper/chromium), and the oxide of a copper alloy can grind suitably on the 
base which has a crevice on a front face. If such a substrate is ground using the 
polish liquid for metals in this invention, the metal membrane of the heights of a 



substrate will be ground and removed alternatively, and the circuit pattern to 
which flattening of the request was carried out will be acquired. 
[0028] In this invention, a ground film can be ground by moving a turn table and a 
substrate relatively, where the substrate which has a ground film is pressed to an 
abrasive cloth, supplying the aforementioned polish liquid for metals on the 
abrasive cloth of a turn table. Dishing and the amount of erosion can be reduced 
maintaining a practical polish speed by grinding using the abrasive cloth which 
has a slot on a front face using the specific polish liquid for metals. When there is 
no slot on the surface of an abrasive cloth, dishing and erosion break out. As the 
shape of a quirk of the front face of an abrasive cloth, although there is especially 
no limit, polygons (a flute width is 1-3mm, and a slot interval is 3-30mm), such as 
par phorate, XY grid slot, K-Groove, a triangle, a square, a pentagon, and a 
hexagon, etc. are mentioned, for example. The slot where these configurations 
combined, for example, the slot which formed par phorate and XY grid slot in 
piles, can be used. 

[0029] The common polish equipment which has a electrode holder holding a 
semiconductor substrate and the surface plate (the motor which can change a 
rotational frequency is attached) which stuck the abrasive cloth as equipment to 
grind can be used. As an abrasive cloth, a nonwoven fabric, foaming 
polyurethane, a porosity fluororesin, etc. can be used. Although there is no limit 
in polish conditions, the rotational speed of a surface plate has one or less 
[ 200m - ] desirable low rotation so that a substrate may not jump out. As for the 
forcing pressure to the abrasive cloth of a substrate which has a ground film, it is 
desirable that it is 9800-98000Pa, and in order to satisfy the homogeneity within 
a wafer side of CMP speed, and the flat nature of a pattern, it is more desirable 
that it is 9800-49000Pa. While grinding, the polish liquid for metals is 
continuously supplied to an abrasive cloth with a pump etc. Although there is no 
limit in this amount of supply, it is desirable that the front face of an abrasive cloth 
is always being worn with polish liquid, the substrate after a polish end - a 
stream - it is desirable to make it dry, after discarding the waterdrop which 
adhered on the semiconductor substrate after washing in inside using spin-dry 
etc. well 
[0030] 

[Example] Hereafter, an example explains this invention, this invention is not 
limited by these examples. 

[0031] As examples 1-7 and the example 1 of comparison - a 3 (polish liquid 
production) metal-oxide resolvent, the benzotriazol was used as a tartaric acid, 
DL-malic acid, a citric acid, and a protective coat formation agent, and 
polyacrylic-acid ammonium and the poly bitter taste RIRIRU amide were used as 
a water-soluble polymer. Moreover, hydrogen peroxide solution (30-% of the 
weight solution) was used as a metaled oxidizer. The composition is shown in 
Table 1. 

(Abrasive cloth) Par phorate, XY grid slot, and the abrasive cloth in which K- 
Groove was formed on the front face were used, using foaming polyurethane as 
an abrasive cloth. Combination with the examined polish liquid is shown in Table 
2 and 3. 



[0032] (Polish conditions) 

(1 ) Base : the silicon substrate in which the copper film with a thickness of 1 
micrometer was formed (a blanket wafer and TEG) 

(2) polishing pressure force: -- relative-velocity [ of 21000Pa (3) base and a turn 
table ]: - 36 m/min(4) polish liquid amount-of-supply: - 200 ml/min [0033] The 
evaluation criteria which show below the polish article obtained in examples 1-7 
and the examples 1-3 of comparison estimated, and the result was shown in 
Table 2 and 3. 

(Polish article evaluation criteria) 

(1) Polish speed (CMP speed) : the thickness difference in the CMP order of a 
copper film was converted and calculated from the electric resistance value. 

(2) Etch rate : the copper layer thickness difference before and behind being 
immersed [ liquid / polish / (a room temperature, 25 degrees C, stirring 100m-1) / 
for metals / which was stirred ] was converted and calculated from the electric 
resistance value. 

[0034] (3) Dishing : it ground until it reached barrier metal using the TEG pattern, 
and the line & space measured dishing of the 100-micrometer section. 
Measurement was performed by taking the cross-section photograph of a TEG 
pattern using the scanning electron microscope {SEM). The cross-section 
structure of a test section is shown in drawing 1 . 

(4) Erosion : it ground until it reached barrier metal using the TEG pattern, and 
the line & space measured the erosion of the 1 -micrometer section. The cross- 
section structure of a test section is shown in drawing 2 . Measurement 
measured erosion using the sensing-pin formula level difference meter. 
[0035] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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[0038] As shown in examples 1-7, when par phorate, XY grid slot, K-Grpove and 
par phorate, and XY grid slot are ground using the abrasive cloth formed in the 
front face in piles, polish speed is 130-200 (nm/min), and it turns out that it has 
the polish speed more than 100 (nm/min) of practical use level. Moreover, it is 



also dishing and below the erosion 200 (nm), and practical use can be presented. 
On the other hand, as shown in the examples 1, 2, and 3 of comparison, the flute 
width of XY grid slot is as wide as 5mm, or 0.5mm and when too narrow, it turns 
out conversely that the fall of polish speed is caused. Moreover, when a slot 
interval is too as large as 31mm, polish speed is falling similarly. This is 
considered to be because for the abrasive material not to fully be supplied to a 
polished surface. 
[0039] 

[Effect of the Invention] The metal polish method according to claim 1 to 7 
discovers a high CMP speed, enables high flattening, the amount reduction of 
dishing, and the amount reduction of erosion, and makes possible embedding 
pattern formation of a reliable metal membrane. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view showing the cross-section structure of dishing in 
an example. 

[Drawing 2] It is the ** type view showing the cross-section structure of the 
erosion in an example. 
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